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Histochemical characteristics
of the external anal sphincter muscle (EAS) of the rabbit were compared with those of the extensor digitorum longus muscle (EDL) and soleus muscle (Sol) .
EAS was composed of 0.2% type 1, 62.5% type 2A and 37.3% type 2B fibers, while EDL was composed of 7.6% type 1, 23.2% type 2A and 69.2% type 2B fibers, and Sol almost solely of type 1 fibers.
Fiber diameters of each fiber type in EAS were from one half to two thirds those of corresponding ones in EDL or Sol.
In recent years combined studies on the physiological and histochemical properties of each fiber type have demonstrated that type 1 fibers are slow twitch and fatigue-resistant, type 2A fibers, fast-twitch and fatigue-resistant, and type 2B fibers, fast-twitch and fast-fatigue.
EAS as well as EDL therefore composed of fast-twitch fibers, though the former is composed predominantly of type 2A fibers, and the latter predominantly of type 2B fibers. The predominance of type 2A fibers in EAS may be qualified for the unique function of keeping the anal canal closed to fecal urgency.
The external anal sphincter muscle (EAS) is a unique striated muscle which is specialized to play a cardinal role in fecal continence. EAS has been considered to be a tonic muscle which keeps the anal canal closed, and many electromyographic studies on this muscle have demonstrated that it continuously contracts even during sleep and relaxes only during defecation (6, 16) .
Recently, however, Sugita et al. (14) have demonstrated that most of the biochemical characteristics of EAS are very similar to, but not quite the same as, those of the fast-twitch muscle (extensor digitorum longus muscle), and they have suggested that from a biochemical point of view EAS may be a new category of muscle which resembles closely the fast-twitch muscle but is somewhat different from it.
The purpose of the present study is to characterize EAS histochemically in com- 
RESULTS

1) Macroscopic observation
The reaction for standard ATPase at pH 9.4 resulted in low activity with Sol, high with EDL, and intermediate with EAS (Fig.1A) . The modified ATPase reaction after preincubation at pH 4.5 resulted in intermediate with Sol, high with EDL and low with EAS (Fig.1B) , and that after preincubation at pH 4.3 displayed intermediate with both Sol and EDL, and low with EAS (Fig.1C) .
NADH-TR activity was high with Sol, low with EDL, and intermediate with EAS (Fig.1D) . Both the phosphorylase and PAS reactions were low with Sol, and high with EDL and EAS (Figs.1E, F) .
2) Microscopic examination
Three main fiber types were distinguished in each muscle, based on the histochemical reactions as demonstrated in Fig.2 There have only been two previous descriptions of the fiber type of EAS: Garry (7) considered EAS an extreme example of a red muscle, and later Floyd and Walls (6) suggested that human EAS was composed of both red and white fibers. These two speculations were not based on histochemical methods but on either physiological methods or calssical histological techniques, and the present report is the first study on histochemical characteristics of EAS examined by modern histochemical methods.
In the present study EDL was composed predominantly of type 2B fibers (fasttwitch and fast-fatigue) and Sol almost solely of type 1 fibers (slow-twitch and fatigueresistant) as previously described (1, 2, 12, 13) . EAS was a mixture of type 2A.
(fast-twitch and fatigue-resistant) and type 2B fibers, and the histochemical characteristics of EAS appear, therefore, of a kind with fast-twitch muscles.
These results are in part consistent with the suggestion of Sugita et al. (14) that EAS was very similar to EDL or fast-twitch muscle: the biochemical characteristics of EAS resembled EDL in the pattern of constructive proteins, isozyme pattern of lactic dehydrogenase, actomyosin ATPase activity and pH profile of myosin ATPase. As they found some biochemical differences between EAS and EDL, they suggested that EAS might belong to a new category of muscle which was somewhat different from EDL or the classic fast-twitch muscle. The present study has shown that no new category of fiber type is found in EAS, and EAS is different from EDL mainly in its ratio of type 2A and type 2B fibers. These results obtained by histochemical fiber type analysis suggest that the biochemical differences between EAS and EDL (14) may not be due to the effects of a new category of muscle but may be caused by the difference of their fiber type composition.
Many electromyographic investigations of EAS have demonstrated that it shows tonic-like activity: it electromyographically contracts even during sleep and relaxes only during defecation (6, 16) . Recently, however, Fast et al. (5) reported that the duration and amplitude of electromyography of EAS analyzed by computor was not consistent with tonic-like activity but was equipped for the initiation of very fast, sudden outbursts of activity, and they suggested that EAS was equipped both for continuous activity and for initiation of very fast saccadic-like outbursts at times of 
